Introduction
agarose, and 1 mol F1 sucrose.
The sections were stored for a maximum of 2 hr at room temperature before immunolabeling.
Immunolabeling.
The entire procedure was carried out at room temperature and basically following Tokuyasu and Singer (1976 ASA setting and processed by E-6 (Push 2). The exposure meter ofthe microscope was used in the integral measuring mode and compensates to some extent the changes in brightness between different sections. Therefore, the differences in brightness shown on the micrographs were even more cvident on the original sections. To illustrate the background fluorescence of the chlorophyll, each micrograph was taken both with and without the use of a filter. This filter absorbed from 650 nrn towards longer wavelengths.
Since it appeared green against white light, it will be referred to as the "green filter."
Results

Comparison ofthe Sensitivity ofthe Different Anti-atrazine Labelings
Atrazine is a small molecule (for the formula see Figure  4 ) and thus immunologically represents a hapten.
Since we expected a low labeling rate owing to the small size of the hapten, we tried to increase the sensitivity of the protocol by introducing the biotin-streptavidin technique and, furthermore, we tried to improve the fluorescence by using R-PE as an alternative labeling dye to the widely used Flit. R-PE has an emission up to 20 times greater than that of Flit (Glazer and Stryer, 1984) .
To show the higher sensitivity with this biotin-streptavidin-R-PE approach, we compared the indirect secondary antibody method with the biotin-streptavidin system and the fluorescence dye Flit with R-PE. Figure  1 shows the results using Elodea canadensis For controls, plants were grown in atrazine-free water (a). Cross-sections of leaflets were immunolabeled according to different protocols.
Micrographs were taken without a green filter, so the red autofluorescence ofthe chlorophyll appears prominent.
(a) Atrazine-treated plant; immunolabeling with anti-atrazine antibodies followed by biotin-conjugated secondary antibodies and by streptavidin coupled to R-PE. (b) Similar to a but R-PE replaced by FITC. Note the less pronounced yellow halos around the immunolabeled structures.
(C)
Similar to a but secondary antibodies directly coupled to R-PE (i.e., biotin-streptavidin step omitted can efficiently block the red autofluorescence of the chlorophyll (compare Figure  1 with Figure  2 ). The green filter might absorb 924 SOHN, SAU1TER Figure 2 . Comparison of immunofluorescence from different labeling protocols with green filters. Exactly as in Figure 1 but in E!odea densa leaflets. E. densa was incubated for 1 week in a saturated atrazine solution. Cross-sections of leaflets were incubated with different pre-incubation solutions followed by anti-atrazine (a-c) or pre-immune serum in the control (d). Labeling ofthe antibodies was performed in a-d with biotinconjugated secondary antibodies followed by the streptavidin-R-PE conjugate. All micrographs were taken with a green filter (650 nm) and thus the red autofluorescence of the chlorophyll is not visible. (a) Without pre-incubation.
(b) Pre-incubated with nonspecific goat lgG (0.1 mg/mI).
Preincubated with powdered skim milk (5 mg/mI). (d) Similarto a butcontrolwith preimmune serum instead of the specific antiatrazine antibodies. Bar = 30 jim.
rate nonspecific binding sites, actually blocked he specific antiatrazine labeling when applied in concentrations higher than 0.5 mg protein/mi ( Figure  3 ). and specific immunofluorescence incubation protocol with streptavidin-R-PE, we localized atrazine at the site ofthe cell walls and in the cytoplasm ofFiodea.
Localization of Atrazine
In the apoplast the cell wall probably binds atrazine (Gronwald et al., 1989) . Within the cytoplasm the chloroplasts are known from biochemical studies to bind atrazine (Pfister et al. , 1981) .
In the cell wall the atrazine is probably covalently linked to cell wall constituents. This covalent linkage is probably mediated by the Cl moiety ofthe atrazine (Huber and Sautter, 1986) . For the formula of atrazine see Figure   4 . The two carbohydrate residues would then allow binding of the antibodies.
We have no explanation for the fact that we found rare leaflets that lacked specific labeling in the cell wall. Eberle et al. In summary, the R-PE dye in conjunction with the biotin-streptavidin approach not only proved to have the greatest sensitivity but also appears to be easy and reliable enough to be used as a routine protocol for immunolocalization in plant tissue.
